Hyperglobulinaemia is a fundamental characteristic of rheumatoid arthritis, and is also found in other collagen diseases. It is said to demonstrate the hyperactivity of the reticulo-endothelial system shown by the hyperplasia of its medullary elements (Marmont, 1948; Curletto and Magistretti, 1949) . In the course of studying this hyperglobulinaemia by paper electrophoresis, an increase has been observed in the alpha and gamma globulin fractions (Olhagen, 1952; Wallis, 1950; Ropes, Perlmann, Kaufman, and Bauer, 1954;  Jacqueline, de Traverse, and Besson, 1954; Hunt and Trew, 1954) , or in the beta-gamma globulin fractions (Layani, Bengui, and de Mende, 1952 ). An increase in the alpha-2 globulin is considered to be characteristic of the first phase of rheumatoid disease, associated with inflammatory-exudative changes; an increase in gamma globulin generally appears later, together with a reactionary fibrosis (Olhagen, 1952; Ropes and others, 1954; Layani and others, 1952; Jacqueline and others, 1954) . In exceptionally serious cases, a conspicuous increase in the gamma globulin fraction and a moderate increase in the alpha globulin fraction (Olhagen, 1952) , or a persistently raised gamma-l globulin (Layani and others, 1952) , have been observed.
During the hormone therapy of rheumatoid arthritis, a decrease has been noted in the alpha globulins (particularly alpha-2), and especially in the gamma globulins in cases which were progressing favourably (Wallis, 1950; Villa, Ballabio, and Sala, 1953; Layani and others, 1952; Ropes and others, 1954) . After an initial decrease in the medullary reticulo-endothelial hyperplasia, the electrophoretic pattern and the sero-agglutinating titres returned to normal (Berglund, Nordenson, and Glhagen, 1951) . Similar electrophoretic changes standard deviations of individual protein groups are shown in Table I . Table II shows the mean values in ten normal subjects as percentages of total serum protein, together with the albumin-globulin ratio (A/G); the average total protein was 7 5 g./100 ml. Results from seven osteo-arthritic patients (Table III) showed no abnormalities; the average total protein was 6-9 g./100 ml. Nineteen patients had either never had treatment or had had nothing but analgesics for a long time, three were having gold therapy, and two phenylbutazone. 33 had received long-term ACTH, cortisone, or prednisone for varying periods, and three others began hormone therapy during the investigation.
Results
On the basis of the A/G ratio, 52 of the rheumatoid patients were divided into three groups (Table IV) .
Group I (A/G ratio only slightly reduced (> 1 -4) with moderate serum protein changes).-The alpha-2 and gamma-2 globulin fractions were increased. Some recent cases (onset of disease within 3 years) were found in this group, but most of them were cases of longer duration with slight disease activity controlled by treatment. 35 per cent. had a history of more than 9 years' duration (Table V, 20 patients, overleaf).
Group II (A/G ratio markedly reduced or reversed (>0 85)).-Marked increases were seen in the globulin fractions, being most marked in the gamma-2, appreciable in the alpha (especially alpha-2), and slight in the beta and gamma-i. A greater number of recent cases was found in this group (Table VI, 19 patients, overleaf).
Group III (A/G ratio markedly reversed ( <0 85)).
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The alpha-2 and particularly the gamma-2 globulin were the most sensitive to hormone treatment; the gamma globulin sometimes fell below the normal average, to half or even less than half the pre-treatment level. Fig. 2 (overleaf) shows the changes in Cases 6, 9, and 14 of Table IX. In some cases which showed slight serum protein changes, long-term cortisone or ACTH appeared to have controlled the disease activity.
Of particular interest, however, are those patients with high disease activity and marked symptoms of inflammation, who were receiving large doses of hormone and in whom complications were encountered. In Cases 9 and 14 of Table IX In these patients, particularly Cases 8, 9, 10, 14, 15, and 16, the globulin fractions came down to normal, especially the gamma fractions, which in some instances even fell slightly below the normal average, although a corresponding fall in alpha-2 was not generally observed. Fig. 3 (overleaf) shows the changes in Case 14 of Table IX . Table  IX for Cases 8, 9, 10, 14, 15, and 16.
Despite prolonged adrenocortical treatment, several patients showed marked and persistent hyperglobulinaemia with prevailing high gamma globulin; they also showed clinical signs of disease activity, such as pains, fever, loss of weight, and tendency to relapse (Cases 9, 10, 11, 12, 16, 17, 18, and 19 in Group II; Cases 1, 7, 9, and 11 of Group III).
A persistently high gamma globulin fraction despite prolonged adrenocortical treatment seems to indicate that the possibility of controlling the disease process is remote (Fig. 4, overleaf) .
Discussion
Reticulo-endothelial hyperplasia is thought by some workers to play an essential part in the pathogenesis of rheumatoid arthritis (Curletto and Magistretti, 1949; Marmont, 1948; Wallis, 1950; Berglund and others, 1951; Layani and others, 1952 ). An inflammatory process which originates an ineffective antigen-antibody reaction, perhaps of auto-immune nature, is presumed to be the fundamental mechanism of this hyperplasia.
This process may comprise an inflammation of focal type (Albertini and Alb, 1947; MalaguzziValeri, 1955) inducing an altered reactivity. The appearance of amyloid, which is also found in rheumatoid arthritis, and has been attributed to the exhaustion of the reticulo-endothelial hyperplasia by prolonged stress (Teilum and Lindahl, 1954) , also favours such a theory.
Hyperglobulinaemia is considered by some workers to be an expression of 1952; Bianchi, 1953; Caniggia, 1955) , since globulin and antibodies originate in the reticulo-endothelial system and mainly from the plasmocytes (Fagraeus, 1948) . The increase in the gamma globulin fraction, where antibodies are most prevalent (Tiselius and Kabat, 1939) , is closely related to plasmocytic hyperplasia (Ehrich, Drabkin, and Forman, 1949) , a plasmocyte being defined as "the morphological expression of a reticular cell at its maximum of antibody formation" (Fagraeus, 1948) . Other factors in rheumatoid hyperglobulinaemia are: (l) An appreciable amount of the gamma-l fraction, with hyperimmune and perhaps auto-immune significance (Wallis, 1950; Layani and others, 1952 
(ii) Des alterations prononcees de la proteine serique, surtout une chute marquee de la fraction gamma de la globulin, furent observees dans six cas presentant des complications hypersurreno-corticales.
On suppose qu'un processus dysergique sous-jacent favorise l'hyperactivite reticulo-endotheliale, exprim~e par les caracteres hyperimmuns de l'hyperglubulinemie.
Des relations differentes entre ce processus dysergique et la reaction mesenchymateuse peuvent expliquer la grande variete de manifestations cliniques et proteinemiques de l'arthrite rhumatismale et les resultats si differents de la therapie hormonale chez les differents malades.
On suggere que cette hyperactivity reticulo-endotheliale peut precipiter un processus morbide qui, ensuite, se maintiendrait tout seul.
Hiperglobulinemia en la artritis reumatoide SUMARIO Se estudio por electroforesis sobre papel la disposici6n de la proteina serica en 56 enfermos con artritis reumatoide y uno con espondilartritis anquilosante.
So observe una correspondencia significative entre el grado de actividad m6rbida y las alteraciones de la disposici6n electroforetica.
Estas alteraciones comprendieron varias aumentaciones de la fracci6n alfa (en particular alfa-2) de la globulin, aumentaciones marcadas de la fracci6n gama (en particular gama-2) de la globulin y una disminuci6n marcada de la fraccion albuminica.
Siete enfermos con 6steoartritis no revelaron alteraciones caracteristicas de la proteina serica.
Los datos electroforeticos fueron estudiados en 21 enfermos tratados con ACTH, cortisone y prednisona; se hall una correspondencia estrecha entre un progress clinico favorable y un retorno de la disposicion electroforetica normal. Alteraciones persistentes de la proteina serica, lo mas frecuentemente representadas por un aumento de la fracci6n gama, indicaban una prognosis poco favorable.
Alteraciones pronunciadas de la proteina serica, particularmente una caida mercada de la fracci6n gama de la globulin, fueron observadas en seis casos con complicaciones hipersuprarreno-corticales. Se supone que un proceso disergico subyacente favorece la hiperactividad reticulo-endotelial, expresada por los rasgos hiperimunos de la hiperglobulinemia.
Relaciones diferentes entre este proceso disergico y la reacci6n mesenquimatosa pueden explicar la gran variedad de manifestaciones clinicas y proteinemicas de la artritis reumatoide y los resultados sumamente diferentes de la terapia hormonal en diferentes enfermos.
Se sugiere que esta hiperactividad reticulo-endotelial puede llevar a un proceso m6rbido que luego pudiera mantenerse por si mismo. 
